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Applicant: Mitsui Engineering & Shipbuilding Co., Ltd. 
Title of Invention: 

Method and device for compression of reciprocative type 
Claims : 

(1) A method for compression with a reciprocative type 
compression device wherein a piston moves reciprocally in a 
cylinder to open or close suction and discharge valves in 
responsive to the reciprocative movement of said piston, 
which comprises 

adjusting the timing for opening and closing the 
suction and discharge valves in the stroke of said piston 
by closing said suction valve when said piston 
reaches to the position corresponding to the 
volume of fluid required for the stroke of said 
piston, 

successively allowing compression movement of 
said piston, and 

simultaneously opening said discharge valve when 
said piston reaches to the position corresponding 
to the compression ratio required, 
whereby at least one of the fluid volumes and the 
compression ratios is selected. 



(2) A reciprocative type compression device wherein a 
piston in a cylinder is connected with a crank shaft via a 
connecting rod and said cylinder has suction and discharge 
valves, which comprises 
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a detection means for detecting the position of the 
piston within said cylinder, 

a driving means for forcibly driving said suction and 
discharge valves, 

a setting means for setting at least one of the fluid 
volumes and the compression volumes required, and 

a control means for determining the timing for opening 
and closing said suction and discharge valves according to 
the fluid volume and/or compression ratio set by said 
setting means, and driving said driving means on the basis 
of detection signals fed from said detection means so as to 
open or close said suction and discharge valves. 



Description of the Invention 

The present invention relates to a reciprocative type 
compression device which can be used in heat pump 
applications and others, and a compression method thereof. 
Particularly, the present invention relates to a 
reciprocative type compression device wherein the fluid 
volume and compression ratio thereof can vary and a 
compression method thereof. 

Brief Description of Drawings 

One of embodiments according to the present invention 
is shown in the drawings appended herein. 
FIG. 1 shows a schematic block diagram illustrating a 
device. FIGs 2 and 3 are diagrams illustrating the 
relationship between the position of the piston and the 
timing for opening and closing the suction and discharge 
valves in cases of large and small volumes. 

3; cylinder 

4 : suction valve 

5: discharge valve 

6, 7: valve drivers as the driving means 

8: piston 
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9: connecting rod 
10: crank shaft 

11: crank shaft-revolving angle sensor as the detection 
means for the position of the piston 
12 : control box as the control means 
13: control board as the setting means 
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Abstract of JP 61055382 (A) 

PURPOSE;To adjust the rate of flow and 
compression ratio continuously while the revolving 
speed of the drive shaft is held constant, by 
controlling the timing for opening and closing the 
suction and exhaust valves. CONSTITUTION:Valve 
drivers 6, 7 are furnished to open and close the 
suction 4 and exhaust 5 valves. The crankshaft 10 
Is equipped with a revolving angle sensor 1 1 to 
know the current position of the piston 8. A pressure 
sensor 15 is insalled on the exhaust passage 2 6o 
as to know the rate of flow through the pressure and 
the revolving speed. These sensor signals are fed 
into a control block 12, and necessary setting 
signals are entered from a control board 13. A 
control box 12 emits a drive signal on the basis of 
these given signals, which is fed in the above- 
mentioned valve drivers 6, 7. The suction 4 and 
exhaust 5 valves are opened and closed by these 
valve drivers 6, 7 at the timing according to the 
setting signal. 
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